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INTRODUCTION 2 

Few American children, adolescents or adults have dietary patterns that are consistent with the 3 

Dietary Guidelines for Americans. The reasons for this are numerous, as what people eat is 4 

influenced by many complex factors, as discussed in Part B. Chapter 2: 2015 DGAC Themes 5 

and Recommendations: Integrating the Evidence. These factors span from individual levels of 6 

influence to dimensions of our environment. Improving dietary and lifestyle patterns and 7 

reducing diet-related chronic diseases, including obesity, will require actions at the individual 8 

behavioral and population and environmental levels. Behavioral strategies are needed to motivate 9 

and enhance the capacity of the individual to adopt and improve their lifestyle behaviors. 10 

Specific behavioral efforts related to eating and food


 and beverage choices include improving 11 

knowledge, attitudes, motivations, and food and cooking skills. Environmental change also is 12 

important because the environmental context and conditions affect what and how much people 13 

eat and what food choices are available. In addition, actions are needed to address the disparity 14 

gaps that currently exist in availability and access to healthy foods in low-income and rural 15 

communities.  16 

 17 

Health and optimal nutrition and weight management cannot be achieved without a focus on the 18 

synergistic linkages and interactions between individuals and their environments, and 19 

understanding the different domains of food-related environmental influences. The social 20 

environment includes social networks and support systems, such as those provided by family, 21 

friends, and community cohesion. The physical environment includes the multiple settings where 22 

people obtain and consume food, such as their homes, work places, schools, restaurants, and 23 

grocery stores. The macro-environment operates within the broader society and includes food 24 

marketing, economic and price structures, food production and distribution systems, 25 

transportation, and agricultural practices and policies. Collectively, these environments influence 26 

what food choices we make, and where and how much we eat. Although personal responsibility 27 

is important, food choices are intertwined with and dependent on the community and 28 

environment context. 29 

 30 

Interest is growing in the role of the environment in promoting or hindering healthy eating. 31 

Although it is up to individuals to decide what and how much they eat and drink, individual 32 

behavior to make healthy choices is enhanced when there is a supportive environment with 33 

accessible and affordable healthy choices. Thus, individual change is more likely to be facilitated 34 

and sustained if the environments within which food choices are made supports healthful 35 

options. As with other major public health issues, such as smoking reduction, injury prevention, 36 

                                                 

 Note: Throughout this chapter, references to “foods” should be taken to mean “foods and beverages.” 
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and infectious disease prevention, greater success at the individual and population levels for 37 

reducing obesity and diet-related chronic diseases are not as likely to occur unless environmental 38 

influences are identified and modified.  39 

 40 

Meaningful solutions to improve diet and health cannot only be focused just on individuals, or 41 

families but must take into account the need for environmental and policy change. 42 

Environmental and policy changes can have a sustaining effect on individual behavior change 43 

because they can become incorporated into organizational structures and systems, and lead to 44 

alterations in sociocultural and societal norms. Both policy and environmental changes also can 45 

help reduce disparities by improving access to and availability of healthy food in underserved 46 

neighborhoods and communities. Federal nutrition assistance programs, in particular, play a vital 47 

role in achieving this objective through access to affordable foods that help millions of 48 

Americans meet Dietary Guidelines recommendations. 49 

 50 

The Nation’s ultimate goal should be neighborhoods and communities where healthy, affordable 51 

food and beverages are available to everyone in the United States in multiple settings, where 52 

healthy foods rather than unhealthy foods are the likely choice (optimal default), where social 53 

norms embrace and support healthy eating, and where children grow up enjoying the taste of 54 

vegetables, fruits, whole grains, and nonfat or low-fat dairy products and water instead of 55 

energy-dense foods with low nutrient density and that are high in refined grains, saturated fats, 56 

sodium, and added sugars. So too, it is important that these behaviors can be sustained 57 

throughout the lifespan and in settings where adults and older adult populations work or are 58 

served and reside. 59 

 60 

The questions asked and reviewed in this chapter address place-based environments that 61 

influence the foods that individuals, families and households obtain and consume, and on the 62 

community settings in which they spend much of their time. The DGAC considered several 63 

settings but prioritized four key settings to examine for this report: neighborhood and community 64 

food access; child care (early care and education); schools; and worksites. The Committee 65 

examined the relationship of these settings to diet quality and weight status. Because of the need 66 

to identify effective population-level strategies, the Committee focused specifically on reviewing 67 

the scientific literature to determine the impact of place-based obesity prevention and dietary 68 

interventions. Because of time demands, the Committee could not address other important 69 

settings, such as after-school settings, recreational settings, and faith-based institutions, as well 70 

as more macro-environmental influences such as food marketing and economic impacts. Despite 71 

the lack of time to examine these settings, the DGAC considers them to be very important 72 

environmental influencers on dietary intake. 73 

 74 

 75 
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LIST OF QUESTIONS 76 

Food Access 77 

1. What is the relationship between neighborhood and community access to food retail settings 78 

and individuals’ dietary intake and quality? 79 

2. What is the relationship between neighborhood and community access to food retail settings 80 

and weight status?  81 

 82 

Early Care and Education 83 

3. What is the impact of obesity prevention approaches in early care and education programs on 84 

the weight status of children ages 2 to 5 years? 85 

 86 

Schools 87 

4. What is the impact of school-based approaches on the dietary intake, quality, behaviors, 88 

and/or preference of school-aged children? 89 

5. What is the impact of school-based policies on the dietary intake, quality, behaviors, and/or 90 

preferences of school-aged children? 91 

6. What is the impact of school-based approaches on the weight status of school-aged children? 92 

7. What is the impact of school-based policies on the weight status of school-aged children?  93 

 94 

Worksite 95 

8. What is the impact of worksite-based approaches on the dietary intake, quality, behaviors 96 

and/or preferences of employees? 97 

9. What is the impact of worksite policies on the dietary intake, quality, behaviors and/or 98 

preferences of employees? 99 

10. What is the impact of worksite-based approaches on the weight status of employees? 100 

11. What is the impact of worksite policies on weight status of employees? 101 

 102 
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METHODOLOGY 103 

Questions related to food access were answered using Nutrition Evidence Library (NEL) 104 

systematic reviews, while questions related to schools and worksites were answered using 105 

existing systematic reviews. The early care and education question was answered using an 106 

existing systematic review with a NEL systematic review update. Descriptions of the NEL 107 

process and the use of existing systematic reviews are provided in Part C: Methodology. All 108 

NEL reviews were conducted in accordance with NEL methodology, and the DGAC made all 109 

substantive decisions required throughout the process to ensure that the most complete and 110 

relevant body of evidence was identified and evaluated to answer each question. All steps in the 111 

process were documented to ensure transparency and reproducibility. Specific information about 112 

individual systematic reviews can be found at www.NEL.gov, including the search strategy, 113 

inclusion and exclusion criteria, a complete list of included and excluded articles, and a detailed 114 

write-up describing the included studies and the body of evidence. Specific information about the 115 

use of existing systematic reviews, including the search strategy, inclusion and exclusion criteria, 116 

and a detailed write-up describing the included studies and the body of evidence can be found at 117 

www.DietaryGuidelines.gov. A link for each question is provided following each evidence 118 

review. 119 

 120 

FOOD ACCESS 121 

Understanding how access to nutritious and affordable food at various retail establishments--122 

from convenience stores, to farmers markets, to large box stores--support individuals in their 123 

consumption of a high quality diet and ability to achieve a healthy body weight was the focus of 124 

the food access questions. Because the two food access questions are complementary, the DGAC 125 

choose to develop only one implication statement for both questions.  126 

 127 

Question 1: What is the relationship between neighborhood and community 128 

access to food retail settings and individuals’ dietary intake and quality?  129 

Source of evidence: NEL systematic review 130 

Conclusion 131 

Emerging evidence suggests that the relationship between access to farmers’ markets/produce 132 

stands and dietary intake and quality is favorable. The body of evidence regarding access to other 133 

food outlets, such as supermarkets, grocery stores, and convenience/corner stores, and dietary 134 

intake and quality is limited and inconsistent. DGAC Grade: Grade not assignable 135 

 136 

http://www.nel.gov/
http://www.dietaryguidelines.gov/
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Review of the Evidence  137 

This systematic review included 18 studies published between 2007 and 2013, including 15 138 

cross-sectional studies,
1-15

 by independent investigators with sufficient sample sizes, 1 139 

longitudinal study
16

 and 2 controlled trials
17, 18

 (one RCT and one non-randomized) examining 140 

the relationship between food access and dietary intake and/or quality. 141 

 142 

The studies used multiple approaches to assess food access and dietary intake, quality, and 143 

variety. The majority of studies measured food access by the density of food outlets within a 144 

specified distance from a participant’s residence and/or proximity to various food outlets. The 145 

majority of studies assessed dietary intake by focusing on vegetable and fruit consumption; diet 146 

quality and variety were predominantly determined by various validated diet indices including, 147 

but not limited to, the Healthy Eating Index (HEI).  148 

 149 

Although food access was assessed across wide-ranging geographic, ethnic, racial, and income 150 

groups, due to the wide variation in methods used to determine food access, making comparisons 151 

across studies was challenging. Despite this variability, a consistent relationship was identified 152 

between farmers’ markets/produce stands and dietary intake.
6, 15

 Two cross-sectional studies 153 

found statistically significant, favorable associations between access to farmers’ markets/produce 154 

stands and dietary intake (assessed by individual vegetable and fruit consumption) and diet 155 

variety and quality (both assessed by the HEI). Due to the variability of studies and paucity of 156 

data, no consistent associations regarding dietary outcomes and access to other food outlets were 157 

evident. 158 

 159 

For additional details on this body of evidence, visit:  160 
http://NEL.gov/conclusion.cfm?conclusion_statement_id=250425   161 

 162 

Question 2: What is the relationship between neighborhood and community 163 

access to food retail settings and weight status? 164 

Source of evidence: NEL systematic review 165 

Conclusion 166 

Limited but consistent evidence suggests that the relationship between access to convenience 167 

stores and weight status is unfavorable, with closer proximity and greater access being associated 168 

with significantly higher body mass index (BMI) and/or increased odds of overweight or obesity. 169 

DGAC Grade: Limited 170 

 171 

http://nel.gov/conclusion.cfm?conclusion_statement_id=250425


 Part D. Chapter 4: Food Environment and Settings 

Scientific Report of the 2015 Dietary Guidelines Advisory Committee 6 

 

The body of evidence on access to other food outlets, such as supermarkets, grocery stores, and 172 

farmers’ markets/produce stands, and weight status is limited and inconsistent. DGAC Grade: 173 

Grade not assignable  174 

 175 

Review of the Evidence  176 

This systematic review included 26 studies published between 2005 and 2013, including 19 177 

cross-sectional studies
1, 6, 8, 14, 19-33

 and 7 longitudinal studies
34-40

 examining the relationship 178 

between food access and weight status. 179 

 180 

The studies used multiple approaches to assess food access and measures of weight status. The 181 

majority of studies measured food access by the density of food outlets within a specified 182 

distance from a participant’s residence and/or proximity to various food outlets. The primary 183 

weight status outcome was BMI, which was derived from height and weight.  184 

 185 

Due to the wide variation in methods used to determine food access, making comparison across 186 

studies was challenging. Despite this variability, the relationship between convenience stores and 187 

weight status was consistent across the evidence. Seven studies
19, 23, 24, 26-28, 37

 (six cross-sectional 188 

and one longitudinal) found statistically significant associations between access to convenience 189 

stores and BMI and/or increased odds of overweight or obesity. Five of these studies were 190 

completed in an adult sample; two assessed this relationship among children. Due to the 191 

variability of studies and paucity of data, no consistent associations regarding weight status and 192 

access to other food outlets were evident. 193 

 194 

The evidence base included several studies of weaker design, mostly cross-sectional, by 195 

independent investigators with sufficient sample sizes. The findings across studies were 196 

inconsistent for all food outlet types, except for convenience stores, which were evaluated in 197 

only seven studies. Although food access was assessed across geographic, ethnic, racial and 198 

income groups, the variability in methodology made it difficult to compare studies. 199 

 200 

For additional details on this body of evidence, visit:  201 
http://NEL.gov/conclusion.cfm?conclusion_statement_id=250459  202 

 203 

Implications for the Food Access Topic Area 204 

For people to improve their diets and health, they need to have access to high quality and 205 

affordable healthy foods in environments where they live, work, learn, and/or play across the 206 

lifespan. Limited access to affordable and healthy food is a challenge, particularly for families 207 

living in rural areas and low-income communities. Innovative approaches to bring healthy food 208 

retail options into communities have proliferated, especially in underserved areas. These include 209 

creating financing programs to incentivize grocery store development; improving availability of 210 

http://nel.gov/conclusion.cfm?conclusion_statement_id=250459
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healthy food at corner stores and bodegas, farmers markets and mobile markets, shelters, food 211 

banks, community gardens/cooperatives, and youth-focused gardens; and creating new forms of 212 

wholesale distribution through food hubs. However, most of these approaches lack adequate 213 

evaluation. These and other promising equity-oriented efforts need to continue and be evaluated 214 

and then successfully scaled up to other communities.  215 

 216 

To ensure healthy food access to everyone in the United States, action is needed across all 217 

levels—Federal, state, and local—to create private-public partnerships and business models, with 218 

the highest priority on those places with greatest need. Similar efforts are needed to reduce 219 

access to, and consumption of, calorie-dense, nutrient-poor foods and sugar-sweetened beverages 220 

in community settings. These efforts need to be seamlessly integrated with food assistance 221 

programs, such as food banks, soup kitchens, and Federal nutrition assistance programs, such as 222 

the Special Supplemental Program for Women, Infants and Children (WIC) and the 223 

Supplemental Nutrition Assistance Program (SNAP) and elder nutrition. 224 

 225 

 226 

EARLY CARE AND EDUCATION 227 

About one in five preschool children are overweight or obese,
41

 and growing evidence indicates 228 

that preschoolers who are overweight or obese experience negative physical consequences, 229 

including cardio-metabolic abnormalities,
42

 making evident the need for effective efforts to 230 

prevent excessive weight gain for this age group.  231 

 232 

Question 3: What is the impact of obesity prevention approaches in early care 233 

and education programs on the weight status of children ages 2 to 5 years?  234 

Source of evidence: Existing systematic review with a NEL systematic review update 235 

 236 

Conclusion 237 

Moderate evidence suggests that multi-component obesity prevention approaches implemented 238 

in child care settings improve weight-related outcomes in preschoolers. A combination of dietary 239 

and physical activity interventions is effective for preventing or slowing excess weight gain and 240 

reducing the proportion of young children ages 2 to 5 years who become overweight or obese. 241 

DGAC Grade: Moderate 242 

 243 

Implications 244 

Existing evidence indicates that multi-component interventions that incorporate both nutrition 245 

and physical activity are effective in reducing excessive weight gain in preschool children. 246 

Successful strategies include: curricular enhancements of classroom education for children on 247 
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both nutrition education and physical activity, outreach engagement to parents about making 248 

positive changes in the home, improvements in the nutrition quality of meals and snacks served 249 

in the child care program, modifying food service practices, improving the mealtime 250 

environment, increasing physical activity play, reducing sedentary behaviors, and improving 251 

outdoor playground environments. Evidenced-based healthy eating and physical activity 252 

practices should be implemented in child care settings with training and technical assistance for 253 

staff. At the Federal, state, and local levels, policies are needed that create strong nutrition and 254 

physical activity standards and guidelines in child care settings. There is a need to strengthen 255 

policies at the Federal, state, and local levels for strong nutrition and physical activity standards 256 

and guidelines in child care settings. 257 

 258 

It is important that child care facilities provide meals and snacks that are consistent with the meal 259 

patterns in the Federal Child and Adult Care Food Program (CACFP)
43

 to ensure that young 260 

children have access to healthy meals and snacks and age-appropriate portions. Drinking water 261 

also needs to be readily available and accessible to children. Government agencies should ensure 262 

access to affordable, nutritious foods through CACFP and maximize participation in the 263 

program. 264 

 265 

Review of the Evidence  266 

This evidence portfolio included one existing systematic review from Zhou et al.
44

 and a de novo 267 

NEL systematic review updating the evidence base. The Zhou et al. review included 15 268 

controlled trials published between 2000 and 2012; the NEL review included seven studies
45-52

 269 

(eight publications) published between 2012 and 2014. Both reviews examined the impact of 270 

obesity prevention approaches on the weight status of children ages 2 to 5 years. 271 

 272 

The studies used a variety of intervention strategies targeting behaviors that affect body weight. 273 

Most approaches were multi-component, with a combination of interventions targeting children, 274 

their parents, and/or staff of early care and education programs. The primary weight status 275 

outcomes of interest were BMI and BMI z-score. 276 

 277 

The body of available evidence describes a large variation in excessive weight gain prevention 278 

approaches, making comparison across studies challenging. Despite this variability, multi-279 

component interventions were effective in reducing BMI and preventing excess weight gain. 280 

Seven of 10 multi-component studies included in the Zhou et al. review demonstrated 281 

improvements in weight-related outcomes. Six of the seven interventions included in the NEL 282 

review demonstrated that multi-component interventions effectively reduce BMI or prevent 283 

excess weight gain in children ages 2 to 5 years.   284 

 285 

The evidence base included several studies of strong design by independent investigators, 286 

specifically controlled trials, with sufficient sample sizes. Some inconsistency was evident across 287 
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studies and may be explained by differences in the populations sampled, outcome measures, 288 

duration or exposure of intervention, and follow-up periods. Although the majority of the studies 289 

included in the evidence portfolio effectively reduced BMI or prevented excess weight gain, the 290 

magnitude of the effect as well as the clinical and public health significance was difficult to 291 

assess because of the differences in measures and methodology.  292 

 293 

For additional details on this body of evidence, visit:  http://NEL.gov/topic.cfm?cat=3355 294 

 295 

SCHOOLS 296 

There are 49.6 million children aged 6-17 years in the United States, and the vast majority are 297 

educated in public or private school settings. School-based programs and policies at the local, 298 

state, and federal levels are cornerstones of food accessibility, availability, and consumption at 299 

schools, which underscore why this setting is a major determinant of nutritional intake and 300 

growth, development, and health of school-aged children. Because the schools questions are 301 

complementary, the DGAC choose to develop only one implication statement for the four 302 

questions.   303 

 304 

Question 4: What is the impact of school-based approaches on the dietary intake, 305 

quality, behaviors, and/or preferences of school-aged children? 306 

Source of evidence: Existing systematic reviews 307 

Conclusion 308 

Moderate evidence indicates that multi-component school-based approaches can increase daily 309 

vegetable and fruit consumption in children in grades kindergarten through 8
th

. Sufficient school-310 

based studies have not been conducted with youth in grades 9 to 12. Vegetable and fruit 311 

consumption individually, as well as in combination, can be targeted with specific school-based 312 

approaches. DGAC Grade: Moderate 313 

 314 

Review of the Evidence  315 

This evidence portfolio included three systematic reviews;
53-55

  two of which included meta-316 

analyses,
53, 55

 which collectively evaluated 75 studies published between 1985 and 2011. Forty-317 

nine studies were conducted in the United States and the remaining studies were completed in 318 

other highly developed countries. The systematic reviews examined the impact of school-based 319 

approaches targeting the dietary intake, quality, behaviors and/or preferences of school-aged 320 

children.  321 

 322 

http://nel.gov/topic.cfm?cat=3355
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The studies used a variety of intervention strategies. Some approaches were multi-component, 323 

with a combination of interventions targeting children, their parents, and/or the school 324 

environment. The primary dietary outcome of interest was vegetable and fruit intake. 325 

 326 

In the body of available evidence, the school-based approaches were diverse, making comparison 327 

across studies challenging. Despite this variability, multi-component interventions, and in 328 

particular those that engaged both children and their families, were more effective than single-329 

component interventions for eliciting significant dietary improvements. Broadly, school-based 330 

intervention programs moderately increased total daily vegetable and fruit intakes and fruit (with 331 

and without fruit juice) intake alone. Furthermore, results showed that school-based economic 332 

incentive programs can effectively increase vegetable and fruit consumption and reduce 333 

consumption of low-nutrient-dense foods while children are at school. Nutrition education 334 

programs that include gardening effectively increased the consumption of vegetables in school-335 

aged children, along with small, but significant increases in fruit intake. 336 

 337 

The evidence base included three reviews evaluating several studies by independent investigators 338 

with sufficient sample sizes. Some inconsistency was evident across studies and may be 339 

explained by differences in the populations sampled, outcome measures, duration or exposure of 340 

intervention and follow-up periods. Although findings indicated that school-based approaches 341 

effectively increased the combined intake of vegetable and fruit, the magnitude of the effect as 342 

well as the public health significance was difficult to assess because of differences in measures 343 

and methodology. 344 

 345 

For additional details on this body of evidence, visit:  Appendix E-2.29a and Appendix E-2.29b 346 

 347 

Question 5: What is the impact of school-based policies on the dietary intake, 348 

quality, behaviors, and/or preferences of school-aged children? 349 

Source of evidence: Existing systematic reviews 350 

Conclusion 351 

Strong evidence demonstrates that implementing school policies for nutrition standards to 352 

improve the availability, accessibility, and consumption of healthy foods and beverages sold 353 

outside the school meal programs (competitive foods and beverages) and (or) reducing or 354 

eliminating unhealthy foods and beverages are associated with improved purchasing behavior 355 

and result in higher quality dietary intake by children while at school. DGAC Grade: Strong 356 

 357 
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Review of the Evidence  358 

This evidence portfolio includes two systematic reviews,
54, 56

 which collectively evaluated 52 359 

studies published between 1990 and 2013. Forty-one studies were conducted in the United States 360 

and the remaining studies were conducted in other highly-developed countries. The systematic 361 

reviews examined the impact of school policies, at the state and district levels, on dietary intake 362 

and behaviors. 363 

  364 

The studies included a variety of policies, including economic incentives and both state and 365 

school-district policies, targeting behaviors related to dietary intake. The primary outcomes of 366 

interest were vegetable and fruit intakes and availability, purchasing, and consumption of 367 

competitive foods and beverages (CF&B). 368 

 369 

In the body of available evidence, school policies were diverse, making comparison across 370 

studies challenging. Despite this variability, school-based policies targeting the availability of 371 

foods and beverages can positively influence the behaviors related to nutrition among children 372 

while they are at school. School-based economic incentive programs can effectively increase 373 

vegetable and fruit consumption and reduce consumption of low-nutrient-dense foods while 374 

children are at school. The implementation of school policies to change the availability and 375 

accessibility of healthier foods and beverages versus unhealthy CF&B is associated with the 376 

expected changes in consumption within the school setting. In addition, strong and consistent 377 

enforcement of more comprehensive policies to change the availability of healthier foods and 378 

beverages versus unhealthy CF&B at schools is associated with desired changes in consumption 379 

and purchasing within the school setting. Also, policies restricting the use of food as a reward for 380 

academic performance or as part of a fundraiser were associated with a reduction in using foods 381 

and beverages for these purposes. 382 

 383 

The evidence base included two reviews evaluating several studies by independent investigators 384 

with sufficient sample sizes. Although findings indicated that school policies can effectively 385 

increase the combined intake of vegetables and fruits and/or decrease the availability, 386 

purchasing, and consumption of unhealthy CF&B, the magnitude of the effect as well as the 387 

public health significance is difficult to ascertain. 388 

 389 

For additional details on this body of evidence, visit:  Appendix E-2.30 and Appendix E-2.29b 390 

 391 

Question 6: What is the impact of school-based approaches on the weight status 392 

of school-aged children? 393 

Source of evidence: Existing systematic reviews 394 
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Conclusion 395 

Moderate and generally consistent evidence indicates that multi-component school-based 396 

approaches have beneficial effects on weight status (BMI or BMI-z reduced on average by 0.15 397 

kg/m2), especially for children ages 6 to 12 years. DGAC Grade: Moderate 398 

 399 

The body of evidence regarding the impact of school-based approaches on weight status among 400 

adolescents is limited due to an insufficient number of studies. DGAC Grade: Not Assignable 401 

 402 

Review of the Evidence  403 

This evidence portfolio included two systematic reviews;
57, 58

  one of which included a meta-404 

analysis.
57

 Collectively, 108 studies targeting children in school published before August 2012 405 

were evaluated. Forty-nine studies were conducted in the United States and the remaining studies 406 

were completed in other highly developed countries. The systematic reviews examined the 407 

impact of school-based approaches targeting obesity prevention among school-aged children.  408 

 409 

The studies used a variety of intervention strategies targeting behaviors related to dietary intake 410 

and/or physical activity. Some approaches were multi-component, with a combination of 411 

interventions targeting children, their parents, and/or the school environment. The primary 412 

outcomes of interest were BMI, changes in BMI, rate of weight gain, body fat percentage, waist 413 

circumference, skin fold thickness, and prevalence of overweight and obesity. 414 

 415 

In the body of available evidence, the school-based approaches were diverse, making comparison 416 

across studies challenging. Despite this variability, school-based interventions significantly 417 

improved weight-related outcomes. Multi-component interventions, and in particular those 418 

implemented longer term (more than 6 months), were more effective than single-component and 419 

short-term (3 to 6 months) interventions. Evidence supporting the effectiveness of school-based 420 

interventions among children ages 6 to 12 years was robust, while findings among adolescents 421 

ages 13 to 18 years were weaker, but trended toward effectiveness. 422 

 423 

The evidence base included two reviews evaluating several studies by independent investigators 424 

with sufficient sample sizes. Although findings indicated that school-based approaches 425 

effectively improve weight-related outcomes, in particular among children between the ages of 6 426 

and 12 years, a high degree of heterogeneity means these findings should be interpreted 427 

cautiously. Although the magnitude of the effect was clinically meaningful, the public health 428 

significance was difficult to ascertain. 429 

 430 

For additional details on this body of evidence, visit:  Appendix E-2.31 and Appendix 2.29b 431 

 432 
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 433 

Question 7: What is the impact of school-based policies on the weight status of 434 

school-aged children? 435 

Source of evidence: Existing systematic reviews 436 

Conclusion 437 

Although moderate evidence indicates that school policies improve dietary intake, limited 438 

evidence suggests that school policies targeting nutrition, alone and in combination with physical 439 

activity, may beneficially affect weight-related outcomes. DGAC Grade: Limited 440 

 441 

Review of the Evidence  442 

This evidence portfolio included two systematic reviews,
56, 59

 which collectively evaluated 45 443 

studies published between 2003 and 2013. Forty studies were conducted in the United States and 444 

the remaining studies were conducted in other highly developed countries. The systematic 445 

reviews examined the impact of school policies, at the state and district levels, on weight-related 446 

outcomes.  447 

 448 

The studies included a variety of policies at the school, school-district, or state level, targeting 449 

behaviors related to dietary intake, alone and in combination with physical activity. The primary 450 

outcome of interest was BMI. 451 

 452 

Limited research exists to systematically review and quantitatively evaluate the effect of school-453 

based nutrition policies on the weight status of children. In addition, high heterogeneity among 454 

studies warrants caution when drawing conclusions from the results. In the body of available 455 

evidence, the findings related to the impact of school policies targeting nutrition and physical 456 

activity on weight outcomes were mixed. Even so, dietary policies related to the School 457 

Breakfast Program were associated with a lower BMI among students who participated in the 458 

program in comparison to students who did not participate. Overall, school-based, multi-459 

component interventions including policy elements and policies and laws regarding the 460 

availability and accessibility of CF&B in schools warrant further research as ways to target 461 

childhood obesity. 462 

 463 

The evidence base included two reviews evaluating several studies by independent investigators 464 

with sufficient sample sizes. However, most studies were of weaker design (i.e., cross-sectional) 465 

and findings were inconsistent. 466 

 467 

For additional details on this body of evidence, visit: Appendix E-2.32 and Appendix E-2.29b 468 

 469 
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Implications for the Schools Topic Area 470 

Existing evidence indicates that school-based programs designed to improve the food 471 

environment and support healthy behaviors may effectively promote improved dietary intake and 472 

weight status of school-aged children. Programs that emphasize multi-component, multi-473 

dimensional approaches (including increased physical activity) are important to changing 474 

behavior and need to be reinforced within the home environment, as well as the community, 475 

including neighborhood food retail outlets that surround schools. Policies should strive to 476 

support effective programs that increase availability, accessibility, and consumption of healthy 477 

foods, while reducing less healthy CF&B. The combination of economic incentives along with 478 

specific policies can increase the likelihood that specific approaches will be effective.  479 

 480 

The recently updated USDA nutrition standards for school meals, snacks, and beverages sold in 481 

schools will ensure that students throughout the United States will have healthier school meals 482 

and snack and beverage options, but schools need support and active engagement from students, 483 

parents, teachers, administrators, community members, and their districts and states to 484 

successfully implement and sustain them.  485 

 486 

 487 

WORKSITES 488 

Many workplaces are located in areas where food options are limited, which makes the 489 

workplace an important setting for approaches focused on dietary intake and environmental 490 

modifications. Because the worksite questions are complementary, the DGAC choose to develop 491 

only one implication statement for the four questions.   492 

 493 

Question 8: What is the impact of worksite-based approaches on the dietary 494 

intake, quality, behaviors and/or preferences of employees? 495 

Source of evidence: Existing systematic reviews 496 

Conclusion 497 

Moderate evidence indicates that multi-component worksite approaches can increase vegetable 498 

and fruit consumption of employees. DGAC Grade: Moderate 499 

 500 

Review of the Evidence  501 

 502 

This evidence portfolio includes two systematic reviews,
60, 61

 which collectively evaluated 35 503 

studies by independent investigators with sufficient sample sizes published before November 504 

2012. The systematic reviews examined the impact of worksite-based approaches targeting the 505 

dietary intake, quality, behaviors, and/or preferences of employees.  506 



 Part D. Chapter 4: Food Environment and Settings 

Scientific Report of the 2015 Dietary Guidelines Advisory Committee 15 

 

 507 

The studies used a variety of intervention approaches targeting behaviors related to dietary 508 

intake; some were delivered in-person and others were delivered through the Internet. Some 509 

inconsistencies are evident across studies and may be explained by differences in the populations 510 

sampled and methodologies used, including the types and durations of intervention and follow-511 

up periods. Some approaches were multi-component, with a combination of interventions 512 

targeting employees and/or the food environment at the worksite. The primary dietary outcome 513 

of interest was vegetable and fruit intake. 514 

 515 

Among the body of evidence available, multi-component interventions, and in particular those 516 

that incorporated face-to-face contact and nutrition education, were more effective than single-517 

component interventions for eliciting significant dietary improvements. Overall, worksite-based 518 

intervention programs moderately increase vegetable and fruit intakes, although the magnitude of 519 

the effect is difficult to assess. Nutrition education and internet-based programs appear to be 520 

promising approaches for eliciting desired dietary modifications when incorporated into multi-521 

component interventions. 522 

 523 

For additional details on this body of evidence, visit:  Appendix E-2.33a and Appendix E-2.33b 524 

 525 

Question 9: What is the impact of worksite-based policies on the dietary intake, 526 

quality, behaviors and/or preferences of employees? 527 

Source of evidence: Existing systematic reviews 528 

Conclusion 529 

Moderate and consistent evidence indicates that worksite nutrition policies, alone and in 530 

combination with environmental changes and/or individual-level nutrition and health 531 

improvement strategies, can improve the dietary intake of employees. Multi-component 532 

interventions appear to be more effective than single-component interventions. DGAC Grade: 533 

Moderate 534 

 535 

Review of the Evidence  536 

 537 

This evidence portfolio includes one systematic review,
62

 which evaluated 27 studies by 538 

independent investigators with sufficient sample sizes published between 1985 and 2010. The 539 

review examined the evidence for the effectiveness of a variety of worksite health promotion 540 

programs using environmental and/or policy changes either alone or in combination with health 541 

behavior change strategies focused on individual employees. 542 

 543 
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Some interventions were multi-component, with a combination of strategies targeting employees 544 

and/or the food environment at the worksite. Strategies included point-of-purchase labeling, 545 

increased availability of healthy food items, and/or educational programs and materials. The 546 

primary dietary outcome of interest was vegetable and fruit intake. 547 

 548 

In the body of evidence available, the worksite-based policies were diverse, thus it was 549 

challenging to identify the most effective strategies. Despite this variability, multi-component 550 

interventions, and in particular those that targeted individual employees in addition to the 551 

environment, were more effective than single-component interventions for eliciting significant 552 

dietary improvements. Overall, worksite interventions moderately increased vegetable and fruit 553 

intakes.  554 

 555 

Some inconsistency was evident across studies assessed for the systematic review in regards to 556 

scientific rigor and impact. The inconsistencies may be explained by differences in the 557 

populations sampled and methodologies used, including duration, exposure of the intervention, 558 

and follow-up periods. Although findings indicate that worksite policies increase consumption of 559 

vegetables and fruit, the magnitude of the effect was difficult to assess. 560 

 561 

For additional details on this body of evidence, visit:  Appendix E-2.34 and Appendix E-2.33b 562 

 563 

Question 10: What is the impact of worksite-based approaches on the weight 564 

status of employees? 565 

Source of evidence: Existing systematic reviews 566 

Conclusion 567 

Moderate and consistent evidence indicates that multi-component worksite approaches targeting 568 

physical activity and dietary behaviors favorably affect weight-related outcomes. DGAC Grade: 569 

Moderate 570 

 571 

Review of the Evidence  572 

 573 

This evidence portfolio includes two systematic reviews,
61, 63

 one of which included meta-574 

analyses.
63

 The systematic reviews examined the impact of worksite-based approaches on the 575 

weight status of employees. Collectively, 70 studies published before November 2012 were 576 

evaluated. 577 

 578 

The studies used a variety of intervention strategies targeting behaviors related to weight status; 579 

some were delivered in-person and others were delivered through the Internet. The primary 580 

outcomes of interest were body weight, BMI, and body fat percentage. 581 

 582 
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In the body of evidence available, multi-component interventions, and in particular those that 583 

incorporated face-to-face contact and targeted behaviors related to diet and physical activity, 584 

were more effective than single-component interventions for eliciting significant improvements 585 

in weight-related outcomes. Overall, worksite-based intervention programs significantly 586 

decreased body weight, BMI, and body fat percentage. Internet-based programs appeared to be 587 

promising approaches for eliciting behavior changes and improving related health outcomes. 588 

 589 

The evidence base included two reviews evaluating several studies by independent investigators 590 

with sufficient sample sizes. Some inconsistencies were evident across studies and may be 591 

explained by differences in the populations sampled and methodologies, including duration or 592 

exposure of intervention and follow-up periods. Although findings indicated that worksite-based 593 

approaches effectively improve the weight status of employees, the magnitude of the effect was 594 

difficult to assess. 595 

 596 

For additional details on this body of evidence, visit:  Appendix E-2.35 and Appendix E-2.33b 597 

 598 

Question 11: What is the impact of worksite-based policies on the weight status 599 

of employees? 600 

Source of evidence: Existing systematic reviews 601 

Conclusion 602 

The body of evidence assessing the impact of worksite policies on the weight status of 603 

employees is very limited. DGAC Grade: Not Assignable 604 

 605 

Review of the Evidence  606 

 607 

This evidence portfolio included one systematic review,
62

 which evaluated 27 studies published 608 

between 1985 and 2010. The review examined the evidence for the effectiveness of worksite 609 

health promotion programs using environmental and/or policy changes either alone or in 610 

combination with individually-focused health behavior change strategies. 611 

 612 

The studies used a variety of policies targeting behaviors that can influence weight status. Some 613 

studies assessed the impact of policies (e.g., catering policies and company policies rewarding 614 

employees for healthy behaviors) combined with individual-level strategies. Some interventions 615 

were multi-component, with a combination of strategies targeting employees (e.g., point-of-616 

choice messaging including nutrition information in cafeterias and reminders to use stairs) and/or 617 

the food environment at the worksite (e.g., increased availability of healthy food options). The 618 

health outcomes of interest included BMI, blood pressure, and cholesterol. 619 

 620 
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In the body of evidence available, worksite policies either alone or in combination with 621 

individually-focused health behavior change strategies did not affect the weight status of 622 

employees. However, interventions incorporating both environmental and individual strategies 623 

can lead to significant improvement in behaviors related to weight status (e.g., dietary intake). 624 

The lack of impact may be due to length of exposure or the duration of the follow-up period.  625 

 626 

The evidence base included one review evaluating several studies by independent investigators 627 

with sufficient sample sizes. The studies were inconsistent in their scientific rigor. Due to the 628 

variability of studies and paucity of data, no consistent associations regarding worksite policies 629 

and the weight status of employees were evident. 630 

 631 

For additional details on this body of evidence, visit:  Appendix E-2.36 and Appendix E-2.33b 632 

 633 

Implications for the Worksite Topic Area 634 

Existing evidence indicates that worksite approaches focused on dietary intake can increase fruit 635 

and vegetable intakes of employees. Multi-component programs targeting nutrition education in 636 

combination with dietary modification interventions are found to be effective. Additionally, 637 

environmental modifications in conjunction with a variety of worksite policies targeting dietary 638 

modification, including point-of-purchase information, catering policies, and menu labeling are 639 

effective. Thus, these evidence-based strategies should be implemented in worksites through a 640 

variety of means, such as corporate wellness programs, food service policies, and health benefits 641 

programs. Programs should emphasize multi-component approaches targeting diet and physical 642 

activity while policies should support behavior changes associated with improving health 643 

outcomes such as increasing the availability of healthy foods within the workplace and 644 

encouraging more physical activity throughout the workday. Given that approximately 64 645 

percent of adults are employed and spend an average of 34 hours per week at work, the 646 

workplace remains an important setting for environmental and behavioral interventions for 647 

health promotion and disease prevention. 648 

 649 
 650 
 651 

CHAPTER SUMMARY 652 

Environmental and policy approaches are needed to complement individual-based efforts to 653 

improve diet quality and reduce obesity and other diet-related chronic diseases. These 654 

approaches have the potential for broad and sustained impact at the population level. The DGAC 655 

focused on physical environments (settings) in which foods are available. Our aim was to better 656 

understand the impact of the food environment to promote or hinder diet quality healthy eating in 657 

these settings and to identify the most effective evidence-based diet-related approaches and 658 

policies to improve diet quality and weight status. The DGAC systematically reviewed and 659 
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graded the scientific evidence in these four settings, community food access, child care, schools 660 

and worksites, and their relationships to dietary quality and weight status.  661 

 662 

The DGAC found moderate and promising evidence that multi-component obesity prevention 663 

approaches implemented in child care settings, schools, and worksites improve weight-related 664 

outcomes; strong to moderate evidence that school and worksite policies are associated with 665 

improved dietary intake; and moderate evidence that multi-component school-based and 666 

worksite approaches increase vegetable and fruit consumption. For the community food access 667 

questions addressing the relationship between food retail settings and dietary intake/quality and 668 

weight status the evidence was too limited or insufficient to assign grades. To reduce the 669 

disparity gaps that currently exist in low resource and underserved communities, more solution-670 

oriented strategies need to be implemented and evaluated on ways to increase access to and 671 

procurement of healthy affordable foods, and also to reduce access to energy-dense, nutrient-672 

poor foods.
64, 65

 Although several innovative approaches are taking place now throughout the 673 

country, they generally lack adequate evaluation efforts. 674 

 675 

One striking aspect of the Committee’s findings was the power of multi-component interventions 676 

over single component interventions. For obesity prevention, effective multi-component 677 

interventions incorporated both nutrition and physical activity using a variety of strategies such 678 

as environmental policies to improve the availability and provision of healthy foods; increasing 679 

opportunities for physical activity, increased parent engagement; and educational approaches, 680 

such as a school nutrition curriculum. For multi-component dietary interventions (e.g., to 681 

increase consumption of vegetables and fruits) the most effective strategies included nutrition 682 

education, parent engagement, and environmental modifications (e.g., policies for nutrition 683 

standards, food service changes, point of purchase information). 684 

 685 

The evidence reviewed in this chapter will inform and guide new multi-component individual 686 

and environmental and policy approaches in settings where people eat and procure their food to 687 

successfully target improvements in dietary intake and weight status. Collaborative partnerships 688 

and strategic efforts are needed to translate this evidence to action. Further work on restructuring 689 

the environment to facilitate healthy eating and physical activity, especially in high risk 690 

populations, is needed to advance evidence-based solutions that can be scaled up.  691 

 692 

NEEDS FOR FUTURE RESEARCH 693 

1. Develop more valid and reliable methods for measuring all aspects of the food environment, 694 

including the total food environment of communities. These methods can then be used to 695 

assess the impact of the food environment on community health as well as on economic 696 

development and growth. 697 
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Rationale:  The food environment has become more complex, with more and more retail 698 

outlets selling food and beverages. Having valid and reliable methodologies for a variety of 699 

food environments and settings  (tools and new analytical approaches) will allow more 700 

meaningful inquiry into the contributions of various settings in supporting or hindering 701 

nutritional health. 702 

 703 

2. Identify, implement, evaluate, and scale up best practices (including private-public 704 

partnerships) for affordable and sustainable solutions to improving the food environment and 705 

increasing food access, especially in those environments of greatest need. 706 

Rationale: The environments in which people live, work, learn, and play greatly influence 707 

their food intake. To best guide efforts to improve the food environment, research is needed 708 

to identify and evaluate best practices to direct available resources to new programs and scale 709 

up. 710 

 711 

3. Identify, implement, accelerate, evaluate, and scale up programs that improve access to 712 

healthy food and that can be integrated seamlessly with Federal nutrition assistance 713 

programs, such as SNAP, WIC and elder nutrition. 714 

Rationale: Federal nutrition assistance programs reach individuals and populations with the 715 

greatest health disparities.  Identifying and evaluating initiatives that integrate improvements 716 

in the food environment with Federal programs will help ensure that Federal nutrition 717 

assistance programs have as great an impact as possible. 718 

  719 

4. Conduct additional obesity prevention intervention research in child care settings (e.g., child-720 

care centers, family child-care homes) to: 1) Identify the most potent components of the 721 

interventions and the optimal combinations for improving diet quality, physical activity, and 722 

weight outcomes; 2) Assess implementation and translation costs and benefits of the 723 

intervention, including impact, cost-effectiveness, generalizability and reach, sustainability 724 

and feasibility; 3) Develop and evaluate culturally appropriate and tailored interventions for 725 

preschool children in low-income and racial/ethnic communities, given the disproportionate 726 

impact of obesity in these groups; 4) Explore intervention strategies on how to use child care 727 

settings as access points to create linkages to parents, caretakers, and health care providers as 728 

partners in health promotion; 5) Evaluate the impact of Federal, state, and local policies, 729 

regulations, and support (e.g., provider training and technical assistance) for child care 730 

programs on the eating and physical activity practices and behaviors, and weight status of 731 

young children. 732 

Rationale: Early care and education settings are an important venue for interventions 733 

targeting young children.  A strong evidence base is essential to identify and support 734 

evidence-based practices and policies that can be implemented at Federal, state, and local 735 

levels and to mobilize efforts to improve healthy eating and physical activity, leading to 736 
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healthy weight development in these settings. Interventions found to effectively reduce risk 737 

of obesity in one setting need to be appropriately adapted for diverse groups and different 738 

settings. 739 

 740 

5. Improve intervention research methods by the use of stronger study designs and the 741 

development of standardized assessments of body composition, weight status. Develop 742 

enhanced validated measures of diet quality, feeding and physical activity practices, and 743 

physical activity and eating behaviors and policies. Create standardized measures to assess 744 

the nutrition quality of meals and snacks in child care settings, as well as the food and 745 

physical activity environments.  Create standardized methods for assessing the relationship of 746 

child care food, nutrition and physical activity-related measures to similar measures 747 

representing non-child care time are needed to provide greater consistency in determining the 748 

contributors to the development and progression of childhood overweight and obesity. 749 

Rationale: Although many of the studies included in these evidence reviews were 750 

methodologically strong and were controlled studies, some were limited by small sample 751 

size, lack of adequate control for confounding factors, and different outcome measures and 752 

different tools used to measure the outcome variables.  753 

 754 

6. Examine the effect of the recommended Child and Adult Care Food Program (CACFP) 755 

through ongoing periodic evaluations and fill gaps in the knowledge regarding participation, 756 

demand, food procurement and practices, nutrient intake, and food security. 757 

Rationale: Improvements in school meals and the school food environment have been 758 

fostered by national data from periodic studies such as the USDA/FNS School Nutrition 759 

Dietary Assessment Studies (SNDA), the HHS/CDC School Health Policies and Practices 760 

Studies (SHPPS) and the HHS/NIH C.L.A.S.S.  In contrast, considerably fewer periodic 761 

national studies are conducted of meals and dietary intake in child care settings and their 762 

relation to the child care food and physical activity environment. 763 

 764 

7. Conduct new research to document the types and quantities of foods and beverages students 765 

consume both at school and daily outside of school, before, during, and after school-based 766 

healthy eating approaches and policies are implemented. 767 

Rationale: Effective school-based approaches and policies to improve the availability, 768 

accessibility, and consumption of healthy foods and beverages, and reduce competition from 769 

unhealthy offerings, are central to improving the weight status and health of children and 770 

adolescents. Accurate quantification of the types and quantities of foods and beverages the 771 

students consume before, during, and after approaches and policies are implemented is 772 

fundamental to assessing effectiveness. However, many of the studies included in the 773 

systematic reviews and meta-analyses used by the DGAC to address this issue did not 774 

comprehensively measure or report dietary information. Although the USDA/FNS-sponsored 775 
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School Nutrition Dietary Assessment (SNDA) series collects student dietary intake data 776 

every 10 years, the DGAC recommends more frequent and consistent data collection, 777 

especially before and periodically after implementation of school-based nutrition and 778 

physical activity policy and program changes. 779 

 780 

8. Improve the quality of research studies designed to assess the effects of school-based 781 

approaches and policies on dietary behaviors and body weight control to reduce the risk of 782 

bias, with an emphasis on randomized controlled trials. 783 

Rationale: Although the methodological quality of the systematic reviews and meta-analyses 784 

used by the DGAC to evaluate school-based approaches and policies on dietary intake and 785 

body weight outcomes was high, the authors of these reviews commented that the scientific 786 

quality of individual studies was generally poor and the risk of bias high. Many of the studies 787 

were done using quasi-experimental (with or without control), pre-post intervention, or cross-788 

sectional designs. Future research should prioritize using prospective, repeated measures, 789 

randomized controlled trial experimental designs, with randomization at the individual, 790 

classroom, school, or school district level. Pilot feasibility studies also may be helpful to 791 

quickly identify promising novel approaches to improve dietary intake and weight control 792 

outcomes. 793 

 794 

9. Conduct post-program follow-up assessments lasting longer than 1 year to determine the 795 

long-term retention of the changed nutrition behaviors as well as the usefulness of continuing 796 

to offer the programs while children advance in school grade. Also, conduct research is 797 

needed in adolescents (grades 9-12). 798 

Rationale: Literature supports that eating and physical activity behaviors and body weight 799 

status of children predict changes over time as they progress into adolescence and adulthood. 800 

Ideally, improvements in dietary intake and weight status achieved due to a given school-801 

based approach or policy would be sustained over time and progressive improvements would 802 

occur long-term. The vast majority of published research focuses on children in grades K-8, 803 

or ages 4-12 years, and new and improved data are needed on adolescents and the transition 804 

from childhood to adolescence. 805 

 806 

10. Encourage a wider variety of school-based approaches and policies to develop and evaluate 807 

innovative approaches focused on increasing vegetable intakes.  808 

Rationale: Consumption of non-potato vegetables is below 2010 Dietary Guidelines for 809 

Americans recommendations in both children and adolescents. Published research indicates 810 

that school-based approaches and policies designed to increase vegetable and fruit intakes are 811 

generally more effective at increasing fruit intake, except for –school gardens and economic 812 

incentives, which increase vegetable intake among school-aged children. Some past public 813 

policies (e.g. the Basic 4) treated fruit and vegetables and as a single food group, which props 814 
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the need for new research that uses prospective, repeated measures, and randomized 815 

controlled trial experimental designs to specifically target increased consumption of healthy 816 

vegetables. 817 

 818 

11. Conduct assessments of the effectiveness of worksite interventions that emphasize obesity 819 

prevention and weight control among workers across racially/ethnically diverse populations, 820 

blue and white collar employees, and at-risk populations.  Scientifically rigorous studies 821 

(especially randomized controlled trials) addressing the long-term health impact of worksite-822 

based approaches and policies that improve employee diet, physical activity, and body 823 

weight control would have public health relevance.  824 

Rationale: In light of the high rates of obesity and overweight, worksite interventions 825 

targeting obesity prevention and weight control through enhanced dietary behaviors and 826 

increased physical activity among workers is important.  The majority of the studies to date 827 

have been conducted for relatively short periods of time, and the long-term impact of these 828 

approaches and policies may prove beneficial.   829 

 830 
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